L. A L L N

054252 A1 |00 0O O AT

200

=

(12) INTERNATIONAL A.ATION PUBLISHED UNDER THE PATENT C

(19) Word Intellectual Property
Organization
International Bureau

(43) International Publication Date
24 June 2004 (24.06.2004)

| 27, 3
Rec'd PP Ofg‘, oW Zﬁ%!

TION TREATY (PCT)

| O D

(10) International Publication Number

WO 2004/054252 Al

(51) International Patent Classification’: HO4N 5/74, 9/12

(21) International Application Number:
PCT/US2003/021155

(22) International Filing Date: 7 July 2003 (07.07.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/430,751 4 December 2002 (04.12.2002) US

(71) Applicant (for all designated States except US): THOM-
SON LICENSING S.A. [FR/FR]; 46 Quai A. Le Gallo,
F-F-92648 Boulogne (FR).

(72) Inventor; and
(75) Inventor/Applicant (for US only): WILLIS, Donald,

Henry [US/US]; 5175 East 74th Place, Indianapolis, IN
46250 (US).

(74) Agents: TRIPOLI, Joseph, S. et al.; THOMSON Li-
censing, Inc., 2 Independence Way, Suite 2, Princeton, NJ
08543 (US).

(81) Designated States (nrational): AE, AG, AL, A
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ,DE, DK, DM, DZ, EC, EE, ES, HI, GB, G
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARTPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

[Continued on next page]

(54) Title: PULSE WIDTH MODULATED DISPLAY WITH EQUALIZED PULSE WIDTH SEGMENTS

15
20
— 12
18 1
INPUT
TV SIGNAL 22 16
14
24 AR
PULSE DRIVER
WIDTH > L ;”
G CIRCUIT : L___l
\
[ ;g 23 26 —
31 10 28

(57) Abstract: A field sequential pulse width modulated display system (10) comprises a digital micromirror device (DMD) (24)
having a plurality of micromirrors that each selectively pivot to reflect light onto a screen (28) to illuminate a corresponding pixel. A
driver circuit (30) controls the DMD (24) responsive to sequences of pulse width segments formed by a processor (31). The processor

¥ (31) alters the actuation state of at least one pulse in a first pulse width segment for a given color to alter the pixel brightness with

a range lying between first and second pixel brightness boundaries. Further, the processor alters the actuation state of at least one
pulse within at least one additional pulse width segment to alter the pixel brightness above the second brightness boundary to make
nearly equal the total width of pulses becoming actuated within a segment to the total pulse width becoming de-actuated within
the same segment to achieve an incremental change in brightness. Equalizing the weight of the total duration of actuated pulses to
non-actuated pulses on a segment by segment basis serves to reduce motion artifacts attributable to light redistribution effects on

intensity gradients.



WO‘)4/054252 Al IIIIIIIllll[llIIllllllIlllIIIIIIIIIIIMIIIIIlIIIIIlIlIIIIIIIllIIIIIII]Illl]IIIIIIII[Ill

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.




e

<

L)%

INTERNATI*L SEARCH REPORT

Pl

Tmm’:;;licaﬁon No.

PCT/US03/21155

A. CLASSIFICATION OF SUBJECT MATTER
IPC(7) : HO4N 5/74, 9/12
uscL 348/771, 743,760
According to International Patent Classification
B. FIELDS SEARCHED

or to both national classification and IPC

U.S. : Please See Continuation Sheet

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimmm documentation to the extent that such documents are included in the fields searched

EAST

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 6,362,835 Bl (URBANUS et al) 26 March 2002 (26.03.2002)), whole document. 1-5, 12
Y 6-11, 1317
A US 6,246,185 B1 (PARKS) 12 June 2001 (12.06.2001), whole document. 1-17

Y US 6,108,053 A (PETTITT et al) 22 August 2000 (22.08.2000), whole document. 6-11, 13-17
Y US 5,909,204 A (GALE et al) 01 June 1999 (01.06.1999), whole document. 6-11, 13-17

D Furtber documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited d

“A* document defining the general state of the art which is nor considered to
be of particular relevance

“E" earlier application or patent published on or after the international filing
date

“L* document which may throw doubts on pnonty claim(s) or which is cited
to establish the publication date of another citation or other specia) reason
(as specified)

“0"  document referring to an oral disclosure, use, exhibition or other means

N document published prior to the Intenational filing date but later than the

date cl

“T™ later document published after the international filing date or
priority date and not in conflict with the application but cited to
understand the principle or theory underlying the invention

“X* document of particular rel ce; the claimed in i
considered novel or cannot be considered to involve an inventive
step when the document Is taken alone

> document of particular rel 3 the claimed inveati be
considered to invoive an inveative step when the document is
combined with ane or more other such documents, such
combination being obvious to a person skiiled in the an

“&® documeat member of the same patent family

Date of the actual completion of the international search
13 December 2003 (13.12.2003)

Date 2:711? ﬂf dfénnteﬁiuom] search report

Name and mailing address of the ISA/US
Mail Stop PCT, Aun: ISA/US
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 223 13-1450

Facsimile No. (703)305-3230

Authorized officer WQ/ M -
Sherrie Hsia

Telephone No. (703) 305-4700

Form PCT/ISA/210 (second sheet) (July 1998)



‘g

lNTERNATION.iEARCH REPORT

PCT/US03/21 .

Continuation of B. FIELDS SEARCHED Item 1:
348/771, 743,760, 739, 742, 759, 764; 345/690-693, 108, 31
HO4N 5/74, 9/12, 9/31

Form PCT/ISA/210 (second sheet) (July 1998)




	2005-06-02 Documents submitted with 371 Applications

